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(71> I, John Joseph Kblmar, a citizen 
of the United States of America, residing at 
2205 Cypress Drive, McKeesport, Pennsyl- 
^a, United States of America, do hereby 
5 declare the invention for which I pray that 
» patent may be granted to me, and the 
method by which it is to be perfoimed, to 
be particularly described in and by the 
follQwing statement r— 

Large electric power plants are not 
operated at a constant output rate,, but are 
opeiated at full capacity only while the 
loads are high, and at low capacity when 
the toads are reduced. This is known to be 

15 an inefficient way to operate a power plant 
but it is statidard fwpcedure. The national 
plant factor operation is approximately 60% 
0* its rated capacity. Furthermore, expan- 
sion of steam-electric power genei^ting 

20 capacity u^ing as fuel coal, fuel oil or natural 
gas. is being delayed at a growing number 
of locations because <rf pollution of the en- 
vtFonment. It has been estimated' that the 
electnc power generating industry produces 

25 about 15% of all atmospheric pollutants. 
m the current practice of direct burning 
of coat for steam power, using air for com- 
bustion, the oxygen is burned out of the air 
and the following atmospheric pollutants 

^ are produced: carbon dioxide, carbon mon- 
oxide, sulfur oxide, nitr&gen oxides, free 
nitrogen, free hydrogen, soot, unbumed car- 
bon, fly ash and water vapors. It is possible 

- to use soine of the atmospheric pollutants 

35 as fuel for power generating purposes, but 
the additional cost required for equipment 
to handle and bum such fuel may exceed 
its value. On the other hand, the cost of 
otherwise disposing of the waste products 

4tt can be considerable. 

Iq addition, the electric power industry 
contributes about 80% of thermal pollutants 
from the cooling water they use. After 
bemg heated, the cooling water is dumped 

*5„,afld_ where it enters s treams, ponds, lakes 



or oceans, it changes the temperature of 
the water and thereby affects the aquatic life. 
Of course, special provision can be made 
for reoooling the heated cooling water but 
that involves additional expense and in some 50 
cases creates fogging conditions in cold 
weather. 

It is an object of this invention to pro- 
vide for the operation of an electric power 
plant m a manner that will be more econo- 55 
mical than heretofore and that alleviate 
pollution of the environment. This is 
accomplished by operating the power plant 
m a closed cycle at its fuUy rated capacity 
continuomly and using the energy produced 60 
dunng off-peak hours to manufacture oxy- 
gen and carbon dioxide f<^ use in the plant 
mstead of air and for possible sale of anv 
excess. ^ 

The inventitm is illustrated in the accoiDr 65 
panymg drawings in which Fig. 1 and Fig. 
lA are a diagram of my electric power plaS 
system ^ 

Referrii^ to the drawings an electric 
generator 1 is drivax by a steam turbine 2 
which receives its steam through a pipe 3 
from the boiler 4 in a boiler furnace 5. The 
tuel used m the combustion chamber of this 
furnace is not coal burned in the presence 
of auTi but gas produced by gasifymg coal 75 

^^^"i^^"^^ ^^S^^- '^^ gasify 
the coal there is a gas producer 7, the outlet 
of which IS connected to a dust coHector 8 
aom which the cleaned gas is deUvered 
through a pipe 9 to tile furnace. Coal 
limestone and crushed slag are fed into the 
top of the gas producer from a mixer 10 
Tlie principal reagent for combustion of 
the ojal m the producer is the oxygen just 
mentioned, which is injected into tuyeres 11 85 
aroimd the producer. The dust disposed 
m the dust coUector is fed back to thV cas 
fif^ w ^"A^ Vipo 12. Slag formed in 
tiie bottom of the producer removes and 
holds the sulfur from the coal and is 90 
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withdrawn and delivered to a slag crusher 
13, from which some is returned to mixer 
10. The rest of the^ crushed slag can be 
removed for any suitable use, such as road 
5 material. Molten iron collects below the 
slag from, reduction of iron oxides (FcjO,) 
inthecoaTasb.. It can be removed periodic- 
ally througji ^ conduit 14. 
Oxyger^ '2rom 'the. same source as that for 

10 the producer^^lso delivered through a 
pi>ve 16 to control Nations 17 and 18, from 
which it is fed ihtcr the furnace to aid in the 
combustion of the fuel gas. As the fuel 
bums, it produces heat that generates steam 

15 in the boiler. It also forms products of 
combustion made up of water vapor and 
carbon dioxide, which are withdrawn from 
the sealed stack 19 of the furnace through 
k pipe 20, in which there is a suction fan 21. 

20 The furnace is also provided with a waste 
heat boiler 23 that produces superheated 
steam that is fed back through a Ime 24 to 
control station 17, where the steam and 
oxygen are mixed in proportions of about 

25 60% oxygen and 40% steam to control the 
temperature of the flame in the furnace. At 
control station 18, about the same per cent 
of oxygen is mixed with CO2 that comes 
through a line 25 from a holding tank 26, to 

30 which COa from the furnace stack is de- 
livered continuously by the suction fan 21 
via a condenser 27 m which the accom- 
panying water vapor is condensed. The 
COs dilutes the oxygen to control flame tem- 

35 perature. The condensed vapor passes 
through a deactivator 28 and enters a stor- 
age fa r^ 29, from which it can be delivered 
by a feed pump 30 to the boiler. The CO2 
line 25 also is connected by a pipe 31 to 

40 a control station 32 in a pipe 33 that delivers 
the oxygen to the gas producer and to the 
pipe 16 leading to the furnace. The COs 
dilutes the oxygen to control the tempera- 
ture in the gas producer. 

45 The COs holding tank also delivers COa 
gas through a cooler 35 to a multistage 
compressor 36 connected to another cooler 
37 and a condenser 38 where liquid C0| 
is formed that is delivered to a storage tank 

50 39. Some of the liquid COi from the tank 
is compressed to a still higher pressure by 
a compressor 40 and part of it is delivered 
throu^ a pipe 41 to a steam condenser 42 
connected with the outlet of the turbine. 

55 The steam condensed by the liquid COs is 
connected with the boiler feed pump 30, 
and the CO3 that returns to its gaseous form 
in cooling the steam is returned through a 
pipe 43 to the holding tank 26. 
60 . The rest of the liquid GO, from com- 
pressor 40 is conducted through a pipe 44 
to a carbon dioxide refrigerator 45 that 
forms part of a conventional air separation 
plant, in which air is separated into oxygen 
65 and nitrogen. Thus, the air is pumped 



through a compressor 47 and then COt and 
any dust present in the air are removed 
by scrubbing with a KOH solution. The 
au: then passes through a multiple stage 
compressor 48, with water cooling between 70^ 
the stages. Any moisture that condenses 
out during this process is removed by flow 
througji a tower 49 packed with solid KOH. 
After the gas leaves the last compression 
stage it is water-cooled to about 86 in 75 
cooler 50 and further cooled to — 22"F by 
the liquid COs in refrigerator 45. 

The COs vaporized in the refrigerator is 
returned through a line 52 to holding tank 
26. The refrigerated air, on the other hand, W 
flows tiirough a pipe 53 to a rectifier 54 
where the air is liquefied and separated 
into its constituents, with the nitrogen cscap^ 
ing from the rectifier to the atmosphere.' 
The liquid oxygen from the rectifier is de- 85 
livered to an insulated storage tank 56 con- 
nected by a pump 57 to pipe 33 and control 
station 32 where the oxygen is warmed to 
atmospheric temperature and mixed as a gas 
with CO, from pipe 31. Spent KOH from ^ 
the die separation plant is delivered through 
a pipe 58 to mixer 10 above the gas pro- 
ducer. 

Any liquid carbon dioxide from tank 39 
not needed in tiie operation of the plant 95 
can be delivered through a line 60 to an 
expansion tank 61 and a solid COs machine 
62 that will produce solid COa for sale 
or other disposition. 

The gas producer can use all sizes of coal 100 
as mined. The gas produced is free of 
sulfur and is of low density. By burning 
gas in the boiler furnace, ash handling 
equipment, soot blowers, dust collectors 
and stack discharge effluent are elimmated 105 
The use of oxygen instead of air in the 
furnace has the advantage that there is no 
nitrogen to be heated, circulated and finaUv 
passed out with waste gas, which would 
require a considerable expenditure of heat HQ 
and power and would result in large quan- 
tities of heat being carried away by the 
hot nitrogen. The plant can be operated at 
its highest efficiency twenty-four hours a 
day because during periods of low loads 115 
the surplus energy produced is used for 
making and storing liquid oxygen and liquid 
CQs which are used continuously in the 
operation of tiie plant 

Hie waste CQs and water vapor that are 120 
mixed with the fuel for the furnace absorb 
sensible heat and produce dissociation com- 
bustion reactions. In the process of disso- 
ciation of COs and H2O into atom con- 
stituents of carbon, hydrogen and oxygen. 125 
energy is absorbed and the high temperature 
is reduced. When the temperature falls 
below dissociation temperature, the fuel 
elements of carbon and hydrogen again 
combine with oxygen to release energy and 130 
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fonn jproducts of completed leaction of Ca 
aad H^. 

Because of the use of oxy^ and gasified 
coal and the arrangement of the power plant 
^ elements disclosed herein, it wiU be seen 
that the plant can 'be, and is, operated on a 
closed cyde. This eliminates the dischai^ 
of air pollutants and hi^ temperature 
water, in view of which this plant does not 
aw pollute the environment This feature alcme 
• is a great advantage, even without the more 
efficient operation of the plant wMdi is an 
mtegral part of the anti-^ution feature. 

•5 WHAT I CLAIM IS:— 

1. A substantially constant output electric 
power plant comprismg a gas producer 
means for delivering oxygen to the producer 
to gasify coal therem at a substantially 

^w constant rate to produce fuel, a boilw: fur- 
nace, means for delivering oxygen and said 
fuel to the furnace for bummg therein to 
produce steam and to form products of 

f»< 5^^^^ indude water vapor and 

*5 COfc means for condensing said water vapor 
and separatmg it from the CO^, a steam 
tuitbme, means for conducting said steam 
to the turbine at a rate to enable it to 
operate the plant at substantially full 

30 capacity continuously, an electric generator 
dnven by the turbine, means operated by 
suridus power from the plant only during 
penods oi reduced load for liquefying some 
of the separated CO2, air separation appa- 

35 ratus operated by some of said surplus 
power during only said periods, means for 
conducting Hquefied COa to said apparatus 
while it is operating to aid in producing 
liquid oxygen in excess of the oxygen re- 

-40 quuements of the gas producer and furnace 
during said reduced load periods, means 
for storing the surplus liquid oxygen for 
use in the plant between periods of reduced 
load when said air separation apparatus is 
•45 not operating, and means for wanning the 
Lquid oxygen to gasify it before it is used. 

2. An electric power plant according to 
claun 1, in which enough of said CO3 is 
liquefied to produce a surplus, said plant 

50 induding apparatus for producing solid OQi 
from the surplus CO2. 

3. An dectric power plant according to 
daim 1 or 2, includmg means for deliver- 
mg some of the C»a gas to said gas pro- 

55 ducei. *^ 

4. An electric power plant according to 
any preceding claim, including means for 
delivering some of said steam to said fuel. 

Jits ^' ^ electric power plant according to 
"00 any preceding claim, including a condenser 
for steam leaving the turbine, means for 
conducting some of said liquid CO2 to said 
condenser to cool the steam therein, and 
means for conducting the condensate from 
*o5 the condenser to said boiler furnace to be 



converted to steam again. 

s^nt P^^^ according to 

any precedmg daim, induding means for 
dehvenng arushed slag andUmestone to 
said gas producer, a slag crusher, means for 70 

i^^TiJ^^ i"""" ^^e gas i;roducer to 
said OTsher ^d mean:, for let^ some 
of the OTdied slag from said 3er to 
said pushed slag deHvering -ream!^ 
7. An electric power plant according to 75- 

any precedmg daim, induding a CO, hold- 
mg tank connected between said condensing 
means and COa liquefying means, means for 
conducting CO, from said air separation 
apparatus to said tank, and means for con- 80 
dSS^^ ^ ^ ^ ^« «as pm* 

^iLJt '^^^^ of econcHnicaUy operating an 
dectnc power plant in which an elertric 

^fd'^iiJ^f .^y a steam turbme. 85 

said metiiod compnsmg utilizing oxvcen 
continuously to gasify coal at a substanS 
constant rate to produce a gaseous fuel 
burnmg said fud witii oxygen to fom 
ducts of combustion tiiat indude wter 90 

Lt^^i^!,^^^^^^ ^^te^ said 
heat to produce steam for tiie turbine at a 

iVu ^''J'i?^^'' operate the plL at 95 
substantially fuU cap^ty contku^nsly 
using the surplus power from the plant oSv 

some of tiie separated CO, and to oix^rate 
air separatK^ apparatus with the hdTS 
^e hqueed CO, in order to produce iSuM 
oxygen m excess of tiie 03^gen 

Sk^^^'-P^^V^^^ saiffluc^kS 
periods, stonng tiie surplus liquid oxvi^ 

1 tnf '^^^ ^ separation appT 

Un^.L ''''^ operating, and warming tite 
tT^u^^.^ to gasify it before kkv^l 

^e^/usS.^^^^^ 
. 10. A metiiod according to daim 8 or ^ 115 

CO,^gM with the o^gen nsed in gasifying 
8 to to™,w^"!.-^"?^« *° of claims 

8 to'u inch!!?'* according to any of claims 
CO fo' some of said liquM 

S *°%condaisiag steam leaving the to- 

^odutSS being1.eated*To 125 

g method according to any of claiin<! 

8 to 12. including addmg%rushe^ daS^d 
Imes^one to the coal^being gasifill to 
thereby produce slag, and drlw^ off the 130 
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produced slag and crushing it and letuni- 
iSig somo of it to the coal being gasified. 

14. An electric power plant substantially 
as (^cnbed hercm with reference to and as 
illustrated in the accompanying drawings. 

15. A method of operating m dectnc 
pciwer pl2ait substantially as described here- 



in and illustrated in the aooompanying 
drawings. 
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